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a. ^ H ^ ^ w.^_g. gj.^ 7}7$m Qv} ^e|e)6(i ^ 

-g-ol}^ ?}5fi/UJ #5]^ -B-71 Sl-^, ^^^l 

^7^1 ^-g-^i^S- ^ H^l^l d^7> ^-g- 51-*)-^ 71711^ 

^Tfl 35)- ^-#^) ^g^. o. 7 j ^-ig Sf^-l-^; ^7>§>^ ^5)-^ €^ 

§1 y^jL ^Sf 7Hf^l<>| oj-oiTil ^7^H AV^uV 

51 ^7] ^ ^v)7} 7]7\}^\ ^} ^ $1 
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*VS.x\] H^*l ^} ^ ^-g- 7l7jH <a^> # si 51 {Chemical 

mechanical polishing slurry composition for shallow trench isolation process 
of semiconductor} 

<i> £ .e^o. e^i^i ^sl-g- 3^;*] 71 711*1 #3sH & 

<+5r^ ^isj^^S. ^l7l§>^ril -fj-g--^ 71711*] ^el 

<2> 3]^ ^ Hi^t ti>£^ll 7l#«l ^ir^ ^1 ^7}«1 Pi >fl §j- ^ J7^^]5)-7l- 

7^Sf£l^r4. nfl2.Bl (memory semiconductor )<?] ^- ^*l£7> ^ #7>§> 

i^A-1 7fl SflAlBl (capacitor) 51 #7>Al7l7l ^Sfl 7flsflAlElo] <fl ^ 7 j. 

CUB(Capacitor Under Bit lineHH COB(Capaci tor Over Bit line)S, 711^^1^51 
^Efl7l- ^^I^ (cylinder) ^31, (logic chip)^l^i^ ^# yfl*i# 

A}-g-i?Hi ^ jzf^^o] <S^o.5. ^*V5\7] nfl-g^, oisl^ ^ ^ ^o]s] 

°Htt ^r7r IH^M °] a ^ cf^Hl ^ofl ^ &^1^# 

d >7l^. o]^ ^-^1*1 ^17-1 §1-71 71 711*1 (Chemical 
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Mechanical Polishing, 'CMP') S.^^}^ ^^rSKplanarization)^?!^. 

^(shallow trench isolation)^. S^l^l di*} ^} ^ 

^ # %^SKactive) ^^1* £-sH^7l °}^= ^ °\] ^e]^ 

*W ^sK^g- ^X\?) * Alz]-( e tching)* ^§fl -M^^r^l *g 

^ ^ 7 J-€ (gap-fill)* *T ^ 717112] <a^># -g^fl 

^X\^ Q-s}±r S^S* <3^* SJ-^-§r^r 7l^o]cl-. n^uj- H^l^Hl ^-g- 

(gap-fill)* *r ^ <^}# <4-S]-^ *J 

51^ -SiM-Tll °H ^ ^ ^^jtim 5fe #33* A>-g-^ Aj 

^ ^7-1 ^s.ofl tfl-^ ^S}- 1 ^^ ^71 ^r£.«l# sl^l^rf. AJe|^ ^s}- 1 ^ 

£^£r ^tr A>5)-BT-( field Oxide)^ ¥^1^1 °>7l Aj^H -Of-^} c*)«fl 

(over-polishing margin)* ^^h^l Tji^f. 
<4> S#5l(Hosali) ^ ti]^- -^-§1 ^15,738,80031^1 4^, CMP #33^ ^ 

1^, ^A r , TH^^xfl, ^ ZVZV A>S|.nT- ^ ^3^4 aj-sj- 

«H ttfsig, CMP #SlS] ^oflA| ^SMl^r ^-711 Aj-g-£]^ 711^%^^]^ ^Aj-^o] 
7ll^#^^^ 7l^(^, Pl^A> £-A>^o] o>^^.)^. ^«J§>Al ^M-, ^# 
iLS.JfE-1 A]^ ^5^* ^7l§>^ ^JE^ <^0- T^l^ ^O^L ^ 7^ X] JL 

$1^. ^s^l A r °HH H^M-fe ^rs. sr^-g-^r €^5lAl ^^Cf. 
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s$7) 45^, ^efl^ CMP _o^> ^u}^* 

M-^M-, P H 6 ifl^l ^ 7)MHH*> je1^4. 

<5> nS-ttl(Grover) ^ p]^- ^ ^5,759,917^1^ ^ ^ «K£*)1# 

^l^Rr ^91 -f^M ^S*>7ll ^fl^^l ^51 

^ W^M: ^^>*l-7l CMP #eiS]7j- 7flA]5]o] olr^ =6fl 

n^-s^ CMP « ^ 3 ^1 1151 ifl°} pHolH 7>-g-^o] 

>M|# a^W. #71 ^-«H t^-s^, ^ 5 ifl*l ^ 1005] ^Jsl^- ^Sj-Bl 

tfl ^51^ ^S]- 1 ^ ^17-1 ^ Si^-M", -g*H ^JLS. 2L5L £ 

^BflAj^ 34.89^-2, ^^3. tflJf^S) -*UHHH^ 20 ^ ^ ^iB^o] <£o] 

<6> tb^- ^12000-07474831^^^ Sj-*|-7H1^ <^H1 ^ sfl *fl^-Sl 

CLS^-Bi ^Sl^ ^SKHI -f-S^H ^1^-^ *H?1§Krt-)l Aj-g- 

*>7l ^«1, ^s^.^a> ^ e»>nl ^ ^^Sj-^JfEi *l|2^7l# 

# ^- 5^ -8-71 ^■tt(°}' I l^)4 «?^H1 ^V* S^Kr ^ #^el# 7flAi 

§1-31 ^^M-, ^i^jtil7> f^x]^ Tj^ol oji}. 

<7> £ #^^r H^l-^-r, 'S*}^}, S-^lS ^-g-^ 

^71 ^13] «1 # M°l7l W ^7^ ^^t^, ^ 
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3^#, ^7>^1 -g-^-S 9X2- 

<8> 5E*t <££r ^7} £r5H 

<io> u}-<4 ^1, £ ^ofl rr)-s 7^1^ <a*}-g- ^i^fe 

li^l^r, £*HJ*}-, £^7} ^^flS ^€ <?i*Ml -r-g-^ ^7] 

o]7l ^7H1 ^-g-6flO.S ^^M, M-BHm ^7HlS7i ^s^AV 

#5]^ <$7]^ ^7}*\}S.X] $-7] 5^#, ^V 1 ?!^ 

S ^£|<H n ^ 7lBl- P H <*^>, ^ -g-^ ^tSHM", 

<11> tg-Tgofl u}^ ^qx-fl ^-g-<^ < Sq < y7>^ 71711^ <^n> 7l^# 

#^5] ^ofl Aj--g-£^ ^1-71 <gu>oj^ CMP #5^1 W^^S A>^-5]J1 £]■ 

^q^7> ^ <^<3] §>q-o]4i-^ £^-g-# S^-lJ- ^ ^q. ^-^6.5. q~g-£] 

31 5U*r ^^^^Sfe t^lM", #5Hr^, 
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<12> <a^>^^H H.7l^ ^ 0.02 tfl*l ^ 1.0 *4<>1 3.3.^1 El ^^3] 3. 

71S 5Hr ?H H>^-3j§l-3L, ^tfl 371^ ^ 10 P><slH.S.^Bl6lrq-. <g*]-7> H^f ^ 

^ €• ^^lfe «a^>€ ^7>5l S^Hl -g-^ ^ ^a.Efl^l7l TQ-q^r ^ $i 

<13> Sl^^Kr o]&, ^ -f}-7l# ^ tfl^ 1^1^ 

^ ^^^H, i^l^SKr Tl^J-^o] 5-18 MQcm M-^fe ^°1 H>#^§>r]-. 

Ho]^-^^ <gp><yxl*l til#^r 0.01 tfl^l 30 #^%^1 <3=^.S. ^fll; 

^ 5Si^, 0.5 vfl*l 10 #^%7l ul-Bj-^i^cl. 

<H> ^^>^7># ^Al7l7l ^MlS^r ^l^«r^^7> A>-g-£M, Jl^x} 

^1^%^^1 ^ AV-g-^r)-. 7ll^#^x^ M-S#(Na), «(K) ^ ^sl 
(alkali)^ ^ ^5.^1 (halogen) °l^£l ^-fr^l lOppnH §15. S^Sj^r «1 
£ A>-g-5l^ o] Jl«-7> ^1^ 

#Sl ^Hfo} 3 .^A] : oIthI^, ^^(^^^-s-ola^AV) <y-5L^^, 1-^(011^ 
o^^, §3] ( cHl ^31-3- *fl o>h.^<4-) <£2.^-<*, l-eK^l^€- 
S-nflEl- o>^^Al) o}v)ol ^o\] §1-14 ojAj- ^Ifljqo] A>-g-^|t|-. Tflljl %Aj *|) 
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^l-^*} tfl^l 0.1 ~ 10^^% ^1-^-5]^, 0.5 ~ 8^*£% 7} Hl-eJ-^l-tK 

Til W. <^1S- pH 6 ~ 8^1^ ^Is^o- a^^i§>7l- -g-<>lJI ^5]-^ 

7]- <a=o]s. S -g-°l^ ^7M1# A>-g-^, #ofl |7Hlt ^ 

<16> ^"71 #Sl7>s^A> ^^llfe ^M^}3.^ 3L5L^n ^ 

°H, tfls-H -T-^* Wl-S^, #7fl 

-S-P)lB|-H.^^:)S ^l^Ti ^J^-S-JfEi §>^- ojAj- ^Bfl5]^, ^oBA o >o11 ^711 # 

«fl^l7l7l ^sfl^i^ 1,000 tfl*l 1,250,000^1 ^71-^ 740] y> 54-^1 §l-tl-. «-xl- 

^1 1,000 ^1^1^ ^-ofl s.^1-71- ^^^Iji, 1,250,000* S^}^ ^^^7} 

3 -g"^ 1 * £^}r ^1^1 91^. 4>7l ^HfiA^} #51^711 ^71-^ 
#^^^51- ^ 7^1 S. ^€ ^7>xfl ^-g-<5l] ^^Hl tflSfl 0.001 ^1 5 #^%^1 ^ 
^o] ^o] hV^*1-J1, aJ-71 ^7l-^o] 0.001 ^% ^l 1 ?}^ ^7>3L^l-7l- &_°*1, 5 
=g^%# S^V^ 7l-S^A> ^sltJlTll ^ 7j%lol 01 

A. 

<17> -0-71 d l-a.li^l S^l"^ ^Sf 1 ^ A}oH IHf 
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<is> ^-^^ -fM S^^^r l,3,5-HBlo}^l, 1,3,5- 

H^o>3l-2 ,4, -§-(*! ofl^lH.), 1 , 3 , o}*l-2 ,4,6-BS] #5.bH H. 

(Ajoi^ej #5.^0] = ) ; i,3,5-s^^-2,4,6-H^*}ai^(m^^i^Aio}^ ofl 

l,3,5-S^oj-;£-2,4,6-H^*M# ^§ 1 , 3 , 5-S5] o}*l-2 ,4, 

H^d^ #H i^H- 0 lB5lHH, 3; 5 7 _ s ^o]-T3l^- s -_Ee|o>§ S .[4 ! 3-a]- 
s-B5l^J, l,3,5-HSl6>H.^S. < a«!Al-§>olrr S __ 1) 3 5 _e^o>x1 ^ 2,4,6-^5] 
Al-1,3,5-Hel^, Hsl^-l,3,5-S^o]-^l-2,4,6-(lH,3H,5H)-H^€, 5-°}*M 
B]^, 4-o>T3]^-i-p-D-o]-^-til^^f5]-^-i j 3 ) 5-E^ol-xl-2(lH)-^l, 
A]o>ip5J 2-#S.3L-4,6-^^^-^l-l,3,5-S^o>^l , 

^1-1,3,5-H^<i>^l, 2 ,4, 6-^511^-1, 3, 2-#S.S.-4 , G-t\ o}v] ^_ 
1,3,5-SS]6>^1, ^51^1, 2,4,6-He|(2-^e)Tit)-l,3,5-He)<>}^i, 2,4,6-^^(1'- 
o>xl^c]^)-i,3,5-Hel^>?l, l,2,4-H5l^^l-3 ) 5(2H,4H)-^^€(6-^sl^), 6- 
o\*}-2-*}°]vl , G-°}x}-2-#\-°] 5L*M^ , 6-°l-*l-2-*M o_o_e|ti ? 6-^> -freHJ , 

3-oj-p] ^-5 f Till ig-i , 2 , 4-S.B] o>^l , 3-C2-sq 5] ^ )-5 , 6-t\ s)l , 2 , 4-H^ o>^l , 
3-(2-^e| 1 i)-5,6-al^(5-^S-2-^f^)-l,2,4-SSl6>^l #S Se)§>o]H.^ 

3-(2-sr| el^)-5, 6-^511^-1, 2, 4-H5]o^J p,p'-^#SH^AlH. JSLi^f- # 
H §>olB5llolH, 5,6-^-2-^fW-3-(2-^slTi)-l,2,4,-H5lC)>?lB.S <>l^f-<H*L 5" 
^ S>M- ol^-o] ^U)£l^ A>-g-^cf. ^7l^ tol^Sf ^7M1S ^7H1 
^-g-oflofl tflSH 0.001 tfl^l 4 *§^%2] Tgfloj ^ol Hl-^^Jl, Aj- 7 1 ^7l^ol 
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0.001 ^l 1 ?}-^ ^ 7V Jl^7> &J^, 4 ^4-§>^ ^51^- #3^3] <S 

<i9> ^<sfl tq-s^, S)-*}-^ 71^1^ ^^>^^1 1^1 ^sfl 

SjaJ ^lofl o]§fl <gn} 5)-?)-^ *t ^5)- <0;S|-^ol a ^C L5L tL 

E) ^T^Cf. ^ 7}^X\}°1 o}^} 5^1-^ ^ 

^ AV^rq- ^ofl ^t^}- 1 ^ #3 #^1 ^ ^fj£# ^ 

^H-S.^-, B^SHIH^S^ S|A>§s.O,S.Si5llc»lH, BflH^^^S-W *M2.5- 
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# W. ^"71 5^#Sl A}-g-5^ ^7}X\] ^-g-<2« ^Sflofl tfl§H 0.001 vfl 

*1 3 ^%^1 ^7}-^T}. ^7]-^o] 0.001 ^% ^t^o]^ ^7]-Jl^-71- 

&2^ , 3 2^}^ ^7>*fl ^-g-^o] oj-7>s] sj-sl o^}^ ^-g-^^f 2^1- 

A>-g- a] P H 6 ~ 8^1 SI -^-°i*>7l7f 

<H^th pHfe ^AVofl nfl^- ^^-g- srl-S-JL ^7>^°.sl 

pHS S^l-71 ^«lH^r %a> j ^ _g.ofl^ ^a>s]. Wj o].^^ c* 7 j^ 

o]^^ ^-^11 if^ccj A]~g- £)t^, o^}*)) ^-g-<*] 100 cflti] ^7H1 ^-g-<*] 

£r 50 ifl*l 300 f^^f , iM^r^r 0 500 ^^S. A}-g-*ltf. 



<23> [-g*H 1] 

<24> IM^MI 60 nm^l ^ 5fe Afl ^ o> 017]- 5 tflti] 2 

^%9\ ^o}^xy QSL^rt g-^lS ^§1-<*| ^1^^> ^-g-^ 

<25> J&tb I^l-^r^l #^^1-3.^^1 J1^-a># 1.5 ^7H& ^-g^^ 

#^eH P H S^^o] K0HS ^7]-§H PH# 7.0J5-2?. S^t}. 
^12:^1 ^1 Si °} ^r-g-^ 100 #^^f nflt>l ^7}*ll ^-g-^ 300 ^ t^l^ 300 
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^1-8- W. ^€ #^s]^r TEOS ^*\) 5]Sfl 51 

M 1.0 P^la^ a>S)-bt- ^ l-^^I -gB^ 3H^(6 inch 

GNP^> afl^ CMP ^M^HH S- 1 ! SUVA IVsflH-1- ^Hh^. 
^ S^d^r 3.5 psi^ *Fo v 60 rpm, Head 60 rpm °IH 20 

£rS. 53 150 cc/min^ -fH^H ^Si 1 }. CMP^l ^«fl ^ 

<26> SI-*)- ^-^H ^Sfl 0.3 n>o]H.S.^ ^S}^" 

*IM*|(6 inch -#7] CMP^^HH 

CMP^l ^SLS-lf-B] ^7^ ^S}^ 



<27> [-M*H 2] 

<28> ^-^Ml 60 nm^l ^5 5fe *)ls|oj- 5 ^oj- cflti] 2 

<29> H^l^r^ 6>h.^a> jz.£-x}# 1.5 *j7}^ ^-g-^# ^2t4. 

5£*1 fj-^i -B-71 sHb>«j S>tj-#^ H^V^L-i: 2 ^7V*lrf. ^fls€ ^1 ^1 °> 

-g-<2!} « ^7H1 ^-g-^ofl ufl^ ^ 3,7^ <£v\ ^?d£r m Jg-Q*}^, 
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oo> [-g*H 3] 

<3i> f^l^^r^l 60 nm^l ^ 5fe >Hl «1 d > ^ 5 #^%^- >Hl «1 d > tfl«l 2 

<32> #ol^oii s-e] o>h.^a> jh^*} 1.5 $-7) ^MrS. 



<33> [ ^1 JH o^l ] 

<34> t^l^r^l 60 nm^l 5fe ^1^} 5 #^%^- ^fl^K tfl«] 2 

#3.^ ^r-S-^j-i: 

<35> ^I^H p H S^^ll^l K0H# |7}§M PH# 7.0 S^^H}. ^2: 

€ ^1^} ^-g-^ 100#^^1 tflsfl 600^^# -^H I3f ^ 
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IS. 1] 



!R maoii 


MAIOII 1 MAI Oil 2 


M AI Oil 3 




1.5 1.5 


2.0 


M£|01£!(glf%) 


2 


2 


EflSSJOili S2h 
o}OIS^AhG|E(gt%) 




1 


^Biai pH 7 


7 7 


7 


HDP-^i- a i l>i -^i (A/min) 2200 


1500 1600 


2100 


M El 5 2§P! SI >Ki ( A /rain) 500 


60 35 


36 


£§iH| 4.4: 1 


25 : 1 46 : 1 


58 : 1 



c^o] ^S^S] ^71 ^JE^r ^ful ^S]^ ^3)-^ ^71 ^J£7]- 

<39> ^ofl 3^1^ir -ge^ ^rS]- 71-^^1 o>^i7jl Wl"* ^ 

7>§H ^51^ #3 #^ ^5} 
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JL3Z)-] 

<40 > <£6\}X] #5E) «><q- Qo], #^ojl o)-^ sj-*)-^ 71313 #eislir *fl 

7-1 M°l7l ^SR Sel^^AVTji ji«.xl- sWi-oi ^«1 

^ 3. ^^o. ^ ^5j-BV^ c^J. ^Tr # ^A 7] A> 
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[^T L * 1] 

H« ix} g^-g- 71^1^ 5-1^1, 

^71 #i^±r 1^1 ^r, ^>«a^>, ^MlS ^€ <s*>*ii ^-g- 

^3}- ^7] ^13] ^o]7l ^ ^7^ ^-g-^S ^3^, 

^-g-^ lOO^Jf cflti] ^7H1 ^-g-^ 50 1^*1 300 ^^S. 
^HJiLS ^ 7] Til ^ #33. 

M?« 2] 

<£^M1 <r-g-^ M^r^r, ^^>^7> 0.01 vfl^l 30 ^% ^ 711^ %^1# 
^^^7} ^ tfl«l 0.1 ~ 10 ^^5l^r ^ ^^SLS. 

3] 

^1 2^H1 $JM7i, ^-g-<*]£r ^-g-<^ ^°}£r^rQ #3( ^1 3") 

o>3.W^> 711 0.001 ^3 5 #^%, 0.001 ifl*| 4 

^l-^Tll Sf^-# 0.001 3 ^^5l^r ^ ^ S^*} 
717113 ^n} #33. 
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13^* 4] 

A o v 7l <£*}<y*Kr ^s)o>( C eria), (alumina) , -gel ^(silica) ^ ^ 

Hfqo>(titania)S °l^f-<H*l S>M- o]a o > ^ ^Jos §>ir Sj- 

1^*8" 5] 

^1-^Rr 0.002 tflx] l0n>6lH.s.T3]Blsl 7^1^ ^r^^-S. 

13^* 6] 

^ 3%H1 $1^7-1, 

^8-2-5. ^ 7] Til 3 #^Sl. 
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13^* 7] 

^flr^*^ £r*>^ 1,000 ifl*l 1,250,000*1 ^ ^r^SLS. 3^ 
13 ^ 8] 

13 ^ 9] 

^t&di 1,3,5-He1°l-^, l,3,5-Helo>^l-2,4,6-Hs]# 

(Alo^eJ 0^31), 1, 3, 5-SSl ^-2, 4, #5.51-01^.(^1^^ #S.sl-olH.), 

l,3,5-H3°}^-2,4,6-H3*> 0 l#(H3*>°l-£ A l 0 }¥^ 1,3,5-H5l°>?l- 
2,4,6-SSl^o]^- ^ ^e, l,3,5-HSl^l-^l-2,4,7-SSl^-ol^- #H 2tl 

M-§>o]h.^o1h, 3,5,7-H3°H^-s-H3°}#S[4,3-a]-s-H3°Hl, 1,3,5-^3 
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o>H.1iS. l il«]Al-§l-o]T E _ s __ lj 3 ) 5-S5lc)>?l, 2,4,6-HBl^>>^^-Al-i j 3,5-E^o]-xl ) e 
^lHi-l,3,5-Helo}^-2,4,6KlH,3H,5H)-Hel^, 5-o>*Mb]t=1, 4- 

2^-1- p -D-o>^.til i^fe}-i^]-l ; 3 f o}^l-2(lH)-€ , A l °pr^ 
#^^5}ol b., 2-#S.S.-4,6-^ ^11^1-1,3, 5-S5]^?l, 2,4,6-^^^11^-^1-1,3,5- 
Hel^^l, 2, 4, n 

2-#SS.-4,6-^^l^-l,3,5-HSl^, ^^1, 2,4,6-Sel (2-sl5l 1 i)-l,3,5-S5l 
o>*i, 2,4,6-Ssl^(l'-o>^lel^ 1 d)-l,3,5-H^o>^l, 1,2,4-H^ 
3,5(2H,4H)--cf^l€(6-<i>^re1-^), 6-^>^>-2-^>6] f e-^M-^Hl^.^-^ 1 ?! , 6-o>^> 
- 2 -*}o]c l °.?)t£ ; q-o}^^ t 3-^1^-5,6-^^1^-1,2,4-^^^, 3-(2-^e] 
^ )-5 , 6-1=1 sfl ^"1,2, 4-Hsl ^>^1 , 3-(2-5i| el ^ )-5 , 6-«l ^(5H§X-2-^fH )-l , 2 , 4-H 
elo>^l #S 3-(2-sl5l 1 i)-5, 6-t=1 5)1^-1, 2, 4-HSl^ 

p,p'-^t£H^AlH #H SMHiSIMH, 5,6-cl-2-^f1i-3-(2-slel 1 ii)- 

1,2,4,-SSlo^S 5-O.S^-Bl §>M- clAj-c] ^l«5lo] A}-g-S|ir ^ 

13^*8" 10] 

^ 3%H1 $1^1, 

°>^1^1 W^-S-b ^HeHM'&S-w §>oic^A>oic i ^eHU^S^ 
olJE-JH-olJEL ^^l^HH, ^Hel-nll^^-S.w l^-SLSH = , 31 S^IH #2. 
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^ ^sl^H^, ^lHel-l-^^S-iLelHH, BflmsHlli'y-S.^H- *H 

^.o>xflBfloiE j ^HeHlH^S.^ HsloMl^lJiS^ol^eMH., ^HsHligoj-s.^- 
iL5.*H— ^°1 — , ^lSi^lli^KaMl-^l^^Hlltel 1 ^) ^^l^^BS.^ , 

13^8" 11] 

*fl 1*J- ifl*l ^} 10%HH ^l«5]ir 

A J"7l ^TflaJ <a^>#^sl^r 1^1 <S*Hl -r-g-^ tfl ti] 500#^- 
12] 

*fl ifl^l *i| 10%MH ^sq^- o]± *v tg-ofl ^^H, 

W^l 71711*1 <Sn} #5] 2^ pH7> 6 tfl*l 8^1 ^ # ^5^=- <*^>, %^>, 

KOH, <y-2.qo} ^d^Sl^r ^-g^M ^§Rr ^ 
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